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(57) Abstract 

A diversity receiver comprising two receiver branches (RX1, RX2) with respective antennas (Al, A2), high- and intermediate- 
frequency parts, and means for generating signals (RSSIDET1, RSSIDET2) indicating the strength of signals received by the rec eiver 
branches; means (DA, TW, CO) for generating a control signal based on comparison between the signals (RSSIDET1, RSSIDET2) 
indicating the strength of the received signals; and switching means (CM) that switch a signal (AUDIO 1, AUDI02) from either one of 
the receiver branches (RX1, RX2) to a receiver output (DETECT), depending on the control signal The means for generating the control 
signal comprise a differential amplifier connection (DA), a sawtooth generator (TW), and a comparator (CO). 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GK 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 




NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BP 


Burfciiu Faso 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


belaud 


NZ 


New Zealand 


BJ 


Beaia 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


FT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 




KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People'* Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


Cote d'lvonr 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


LI 




SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TO 


Chad 


CS 


Czechoslovakia 


LU 




TG 


Togo 


CZ 


Czech Republic 


LV 


Latvia 


XI 


Tajikistan 


DB 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United States of Ante 


FI 


Finland 


ML 


Mali 


UZ 


Uzbekistan 


FR 


Ranee 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











WO 95/11552 



PCT/FI94/00472 



Antenna switching diversity receiver 

Background of the Invention 

5 Field of the Invention 

This invention relates to a diversity receiver 
comprising two receiver branches with respective 
antennas, high- and intermediate- frequency parts, and 

10 means for generating signals indicating the strength 
of signals received by the receiver branches; means 
for generating a control signal based on comparison 
between the signals indicating the strength of the 
received signals; and switching means that switch a 

15 signal from either one of the receiver branches to a 
receiver output, depending on said control signal. 

Prior solutions 

20 The diversity receiver typically combines 

signals from different antennas by an intermediate- 
frequency constant-gain combination technique, where 
detection- frequency signals from the radio- frequency 
parts are phased with each other and summed. Phasing 

25 takes place by adjusting the frequency and phase of 
the output signal of the local oscillator of the 
second receiver branch. As the signals are summed 
coherently and noises non- coherently, the signal-to- 
noise ratio improves in the diversity receiver. 

30 In the diversity receiver of the type described 

above, phasing of branches and interferences caused by 
the phasing are problematic. For these reasons, the 
sensitivities of individual receiver branches are 
relatively poor. In addition, the diversity gain is 

35 poor at higher fading rates. 
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EP Pa-tent Applications 286 366 and 499 800 
disclose diversity receivers of the type described in 
the preamble, where the better one of the signals of 
the branches is selected as an output instead of 
5 combining the signals. 

Summary of the Invention 

The object of the present invention is to 

10 provide a new diversity receiver, where the signals of 
different receiver branches are combined in a dif- 
ferent way than previously* The object is thus a 
solution which is simpler and easier to tune than 
previous solutions and in which the sensitivities of 

15 individual branches and the fading properties are 
better. This is achieved by a diversity receiver 
according to the invention, which is characterized in 
that the means for generating a control signal based 
on comparison between the signals indicating the 

20 strength of the received signals comprise 

a differential amplifier connection for generat- 
ing a difference voltage of the signals indicating the 
strength of the signals received by the different 
receiver branches; 

25 a sawtooth generator for generating a sawtooth 

wave signal; and 

a comparator with two input terminals, said 
difference voltage being connected to one input 
terminal and said sawtooth wave signal to the other 

30 input terminal; and an output terminal for said 
control signal , which is a rectangular wave having a 
pulse ratio dependent on said difference voltage. 
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Brief Description of the Drawing 

In the following the diversity receiver 
according to the invention will be described more 
5 fully with reference to the attached drawing, the 
figure of which shows a block diagram for an 
illustrating embodiment of the diversity receiver 
according to the invention. 

10 Description of the Preferred Embodiment 

The block diagram shown in the figure comprises 
two receiver branches RX1 and RX2, to which respective 
antennas Al and A2 are attached* The receivers RX1 and 

15 RX2 contain conventional receiver parts, such as highl- 
and intermediate- frequency parts as well as means for 
generating signals indicating the strength of signals 
received by the receivers. These signals, when they 
are outputted from the receiver branches RX1 and RX2, 

20 are indicated with the references RSSIDET1 and 
RSSIDET2 • The actual, received signals are also out- 
putted from the receiver branches RX1 and RX2; they 
are indicated after adjusting amplifiers VI and V2 
with the references AUDIOl and AUDI02. 

25 The diversity receiver according to the inven- 

tion utilizes the signals RSSIDET1 and RSSIDET2 
obtained from the receiver branches and indicating the 
strength of the signals received by the branches for 
combining the signals received by the receivers, so 

30 that the signal obtained at the receiver output DETECT 
has a strength as high as possible* In the embodiment 
described, the signals RSSIDET1 and RSSIDET2 are first 
amplified by two adjusting amplifier stages indicated 
with the references SVla, SVlb and SV2a, SV2b, 

35 respectively. After these adjusting amplifier stages, 
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the signals are applied to a further amplifier stage 
V3 and V4, respectively, after which output signals 
RSSI1 and RSSI2, respectively, are derived from the 
level of the signals received by the receiver branches 
5 for use in other connections. From the amplifiers V3 
and V4, the signals are passed through still another 
amplifier stage V5 and V6 and a diode Dl and D2, 
respectively, to a third output RSSI, which represents 
the combined level of the signal strengths received by 

10 the receiver branches. The signal RSSI is not either 
essential to the present invention. 

Instead, a procedure more essential to the 
invention is to generate the difference voltages of 
the output signals of the adjusting amplifier stages 

15 SVlb and SV2b. This is done by applying the output 
signals in question to comparators DAI and DA2 so that 
the signals are both applied to both of the compar- 
ators though to their poles of opposite sign. In this 
way, the difference voltages of the output signals of 

20 the adjusting amplifier stages SVlb and SV2b produced 
at the outputs of the comparators DAI and DA2 are of 
opposite sign. A dc voltage obtained from a dc voltage 
source VR through an adjusting resistor R is then 
added to the output signal of the comparator DAI . The 

25 output signals of the comparators DAI and DA2, to the 
first -mentioned of which a dc voltage has been added 
as described above, are applied to a third comparator 
DA3, to its input poles of opposite sign. The signal 
from the output of the comparator DAI is thus applied 

30 to the plus pole of the comparator DA3. The output of 
the differential amplifier DA3 thus gives the 
difference voltage of the signals indicating the 
strength of the signals received by the receiver 
branches RX1 and RX2. The level of the difference 

35 voltage has been adjusted by means a dc voltage signal 
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generated by the dc voltage source VR in such a way 
that it is midway between the operating voltages when 
a signal of equal level is received at both of the 
receiver branches RX1 and RX2. The differential 
5 amplifiers DAI, DA2 and DA3 form together a dif- 
ferential amplifier connection DA for generating the 
above-mentioned difference voltage. The difference 
voltage from the differential amplifier DA3 is applied 
to the plus pole of a comparator CO. A sawtooth signal 
10 of about 20 kHz is applied from a sawtooth generator 
TW to the other pole of the comparator CO. The 
frequency of this sawtooth signal is not critical in 
any way, but it should be above the audio band. 

In the comparator CO, the sawtooth signal and 
15 the difference voltage of the signals indicating the 
strength of the signals received by the receiver 
branches are combined. A rectangular wave is thus 
produced at the output of the comparator CO, the pulse 
ratio of the wave depending on the magnitude of the 
20 difference voltage. The rectangular wave signal is 
first applied to an amplifier stage V7 and then it is 
used to control switching means CM, which connect 
either the signal AUDI01 or the signal AUDI02 to the 
output DETECT of the diversity receiver, depending on 
25 the pulse ratio of the signal. The audio signals of 
the receiver branches RX1 and RX2 thus act alternately 
in the receiver output DETECT, depending on the pulse 
ratio of the rectangular wave obtained from the 
amplifier V7. 

30 In the embodiment shown in the figure, the 

switching means CM are implemented by three analogous 
switches CM1, CM2 and CM3. The rectangular wave from 
the output of the amplifier V7 is applied to the 
control input of both the analogous switch CM1 and the 

35 analogous switch CM3. The actual input of the 
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analogous switch CM1 is the grounding, the input of 
the analogous switch CM3 is the signal AUDI02, and the 
input of the analogous switch CM2 is the signal 
AUDI01. The output of the switch CM1 in turn is 
5 connected to the control input of the switch CM2 . The 
purpose of the switch CM1 is thus to control the 
switch CM2 so that when the output of the amplifier V7 
causes the switches CM1 and CM3 to close, the output 
of the switch CM1 causes the switch CM2 to open. In 
10 this way, either the signal AUDI02 or the signal 
AUDI01 only will be obtained in the output DETECT of 
the diversity receiver. This is because the outputs of 
the switches CM3 and CM2 are connected directly to the 
output DETECT. 

15 In the diversity receiver according to the 

invention, the output signals of the different 
receiver branches are connected alternately to the 
output of the receiver, depending on the level of the 
signals received by the receivers. When the solution 

20 according to the invention is used, it is possible to 
avoid the problems associated with the phasing of 
branches on combining signals. The solution is thus 
simpler and easier to tune than previously. Moreover, 
the sensitivities of individual branches are main- 

25 tained better and the fading properties are also 
superior to those of conventional diversity receivers. 

The diversity receiver according to the inven- 
tion has been described above by means of a single 
illustrating embodiment, and it is to be understood 

30 that it can be modified in various ways without 
deviating from the scope of protection defined in the 
attached claims. Accordingly, the described means both 
for generating a difference voltage and combining the 
signals of the receiver branches may deviate 

35 essentially from the switching example described 
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them. 
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Claims: 

1. Diversity receiver comprising two receiver 
branches (RX1, RX2) with respective antennas (Al, A2), 

5 high- and intermediate- frequency parts, and means for 
generating signals (RSSIDET1, RSSIDET2) indicating the 
strength of signals received by the receiver branches; 
means (DA, TW, CO) for generating a control signal 
based on comparison between the signals (RSSIDET1, 

10 RSSIDET2) indicating the strength of the received 
signals; and switching means (CM) that switch a signal 
(AUDI01, AUDI02) from either one of the receiver 
branches (RX1, RX2 ) to a receiver output (DETECT), 
depending on said control signal, c h a r a c- 

15 terized in that the means for generating a 
control signal based on comparison between the signals 
(RSSIDET1, RSSIDET2) indicating the strength of the 
received signals comprise 

a differential amplifier connection (DA) for 

20 generating a difference voltage of the signals 
indicating the strength of the signals received by the 
different receiver branches (RX1, RX2); 

a sawtooth generator ( TW ) for generating a saw- 
tooth wave signal; and 

25 a comparator (CO) with two input terminals, said 

difference voltage being connected to one input 
terminal and said sawtooth wave signal to the other 
input terminal; and an output terminal for said 
control signal, which is a rectangular wave having a 

30 pulse ratio dependent on said difference voltage. 

2. Diversity receiver according to claim 1, 
characterized in that the differential 
amplifier connection (DA) comprises a dc voltage 
source (VR) for summing a dc voltage to the difference 

35 voltage- 
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